Mechanisms of leukocyte trafficking into the CNS.
HIV-1 encephalitis occurs in up to one-third of HIV-1-infected individuals. The mechanisms through which this pathology develops are thought to involve viral passage across the blood-brain barrier (BBB), as well as entry of HIV-infected and/or uninfected inflammatory cells into the central nervous system (CNS). Viral proteins and cytokines may also contribute to the pathogenesis of encephalitis. We show that the chemokines SDF-1 and MCP-1 induce transmigration of uninfected human lymphocytes and monocytes across our model of the BBB, a co-culture of human fetal astrocytes and endothelial cells. We also demonstrate that the HIV-1 protein Tat induces adhesion molecule expression and chemokine production by human fetal astrocytes and microglia, which could further contribute to leukocyte entry into the CNS. Finally, our data indicate that inflammatory cytokines modulate the expression of CXCR4, a co-receptor for HIV-1, on human fetal astrocytes, suggesting that these cytokines may potentially modulate the infectability of astrocytes by HIV-1. These findings support the hypothesis that there may be several different mechanisms that contribute to the development and progression of HIV-1 encephalitis.